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Biosensors Based on Nanomaterials and Nanodevices - Jun Li 2017-12-19
Biosensors Based on Nanomaterials and Nanodevices links
interdisciplinary research from leading experts to provide graduate
students, academics, researchers, and industry professionals alike with a
comprehensive source for key advancements and future trends in
nanostructured biosensor development. It describes the concepts,
principles, materials, device fabrications, functions, system integrations,
and applications of various types of biosensors based on signal
transduction mechanisms, including fluorescence, photonic crystal,
surface-enhanced Raman scattering, electrochemistry, electroluminescence, field-effect transistor, and magnetic effect. The book:
Explains how to utilize the unique properties of nanomaterials to
construct nanostructured biosensors to achieve enhanced performance
Features examples of biosensors based on both typical and emerging
nanomaterials, such as gold nanoparticles, quantum dots, graphene,
graphene oxides, magnetic nanoparticles, carbon nanotubes, inorganic
nanowires/nanorods, plasmonic nanostructures, and photonic crystals
Demonstrates the broad applications of nanostructured biosensors in
environmental monitoring, food safety, industrial quality assurance, and
in vitro and in vivo health diagnosis Inspires new ideas for tackling
multiscale and multidisciplinary issues in developing high-performance
biosensors for complex practical biomedical problems Focusing on the
connection between nanomaterials research and biosensor development,
Biosensors Based on Nanomaterials and Nanodevices illustrates the
exciting possibilities and critical challenges of biosensors based on
nanomaterials and nanodevices for future health monitoring, disease
diagnosis, therapeutic treatments, and beyond.
Fiber Optic Sensors - Ignacio R. Matias 2016-11-01
This book describes important recent developments in fiber optic sensor
technology and examines established and emerging applications in a
broad range of fields and markets, including power engineering,
chemical engineering, bioengineering, biomedical engineering, and
environmental monitoring. Particular attention is devoted to niche
applications where fiber optic sensors are or soon will be able to
compete with conventional approaches. Beyond novel methods for the
sensing of traditional parameters such as strain, temperature, and
pressure, a variety of new ideas and concepts are proposed and explored.
The significance of the advent of extended infrared sensors is discussed,
and individual chapters focus on sensing at THz frequencies and optical
sensing based on photonic crystal structures. Another important topic is
the resonances generated when using thin films in conjunction with
optical fibers, and the enormous potential of sensors based on lossy
mode resonances, surface plasmon resonances, and long-range surface
exciton polaritons. Detailed attention is also paid to fiber Bragg grating
sensors and multimode interference sensors. Each chapter is written by
an acknowledged expert in the subject under discussion.
Attosecond and Strong-Field Physics - C. D. Lin 2018-04-30
Probing and controlling electrons and nuclei in matter at the attosecond
timescale became possible with the generation of attosecond pulses by
few-cycle intense lasers, and has revolutionized our understanding of
atomic structure and molecular processes. This book provides an
intuitive approach to this emerging field, utilizing simplified models to
develop a clear understanding of how matter interacts with attosecond
pulses of light. An introductory chapter outlines the structure of atoms
and molecules and the properties of a focused laser beam. Detailed
discussion of the fundamental theory of attosecond and strong-field
physics follows, including the molecular tunnelling ionization model (MOADK theory), the quantitative rescattering (QRS) model, and the laser
induced electronic diffraction (LIED) theory for probing the change of
atomic configurations in a molecule. Highlighting the cutting-edge
developments in attosecond and strong field physics, and identifying
future opportunities and challenges, this self-contained text is invaluable

for students and researchers in the field.
Handbook of Optical Metrology - Toru Yoshizawa 2017-07-28
Handbook of Optical Metrology: Principles and Applications begins by
discussing key principles and techniques before exploring practical
applications of optical metrology. Designed to provide beginners with an
introduction to optical metrology without sacrificing academic rigor, this
comprehensive text: Covers fundamentals of light sources, lenses,
prisms, and mirrors, as well as optoelectronic sensors, optical devices,
and optomechanical elements Addresses interferometry, holography, and
speckle methods and applications Explains Moiré metrology and the
optical heterodyne measurement method Delves into the specifics of
diffraction, scattering, polarization, and near-field optics Considers
applications for measuring length and size, displacement, straightness
and parallelism, flatness, and three-dimensional shapes This new Second
Edition is fully revised to reflect the latest developments. It also includes
four new chapters—nearly 100 pages—on optical coherence tomography
for industrial applications, interference microscopy for surface structure
analysis, noncontact dimensional and profile metrology by video
measurement, and optical metrology in manufacturing technology.
Optical Interconnects - Lorenzo Pavesi 2007-05-17
Optical Interconnects provides a fascinating picture of the state of the
art in optical interconnects and a perspective on what can be expected in
the near future. It is composed of selected reviews authored by world
leaders in the field, and these reviews are written from either an
academic or industrial viewpoint. An in-depth discussion of the path
towards fully-integrated optical interconnects in microelectronics is
presented. This book will be useful not only to physicists, chemists,
materials scientists, and engineers but also to graduate students who are
interested in the fields of microelectronics and optoelectronics.
Photoelectron Statistics - B. Saleh 2013-06-05
With the recent great expansion in optics and laser applications, several
new areas of research have emerged, among which are: the theory of
coherence, photon statistics, speckle phenomenon, statistical optics,
atmospheric propa gation, optical communications, and light-beating and
photon-correlation spectroscopy. A factor common to these overlapping
subjects is their basic dependence on the treatment of light as a
randomly fluctuating excitation. Moreover, they all necessitate a
thorough understanding of the phenomenon of light detection and the
additional randomness it introduces. My objective in writing this book is
to provide a unified and general presentation of a basic theoretical
background central to these areas. This book has a threefold purpose: to
present a systematic treatment of the statistical properties of optical
fields, to develop methods for deter mining the statistics of the
photoelectron events that are generated when such fields are intercepted
by photodetectors, and to examine methods of estimating unknown field
parameters from measurements of the photoelectron events. Emphasis is
placed on the photoelectron measurements that yield in formation
pertinent to spectroscopy and optical communication. Although some
books that treat the theory of coherence and the statisti cal properties of
light are available, the vast body of information central to problems of
photoelectron statistics and its applications is scattered in various
professional journals and conference proceedings.
Fiber Optic Communications - Gerd Keiser 2021-03-01
This book highlights the fundamental principles of optical fiber
technology required for understanding modern high-capacity lightwave
telecom networks. Such networks have become an indispensable part of
society with applications ranging from simple web browsing to critical
healthcare diagnosis and cloud computing. Since users expect these
services to always be available, careful engineering is required in all
technologies ranging from component development to network
operations. To achieve this understanding, this book first presents a
comprehensive treatment of various optical fiber structures and diverse
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photonic components used in optical fiber networks. Following this
discussion are the fundamental design principles of digital and analog
optical fiber transmission links. The concluding chapters present the
architectures and performance characteristics of optical networks.
Integrated Photonics - Ginés Lifante 2003

comprehension.
Introduction to Fiber-Optic Communications - Rongqing Hui
2019-06-12
Introduction to Fiber-Optic Communications provides students with the
most up-to-date, comprehensive coverage of modern optical fiber
communications and applications, striking a fine balance between theory
and practice that avoids excessive mathematics and derivations. Unlike
other textbooks currently available, this book covers all of the important
recent technologies and developments in the field, including electro-optic
modulators, coherent optical systems, and silicon integrated photonic
circuits. Filled with practical, relevant worked examples and exercise
problems, the book presents complete coverage of the topics that optical
and communications engineering students need to be successful. From
principles of optical and optoelectronic components, to optical
transmission system design, and from conventional optical fiber links, to
more useful optical communication systems with advanced modulation
formats and high-speed DSP, this book covers the necessities on the
topic, even including today’s important application areas of passive
optical networks, datacenters and optical interconnections. Covers fiberoptic communication system fundamentals, design rules and
terminologies Provides students with an understanding of the physical
principles and characteristics of passive and active fiber-optic
components Teaches students how to perform fiber-optic system design,
performance evaluation and troubleshooting Includes modern advances
in modulation and decoding strategies
Principles of Photonic Integrated Circuits - Richard Osgood jr.
2021-05-21
This graduate-level textbook presents the principles, design methods,
simulation, and materials of photonic circuits. It provides state-of-the-art
examples of silicon, indium phosphide, and other materials frequently
used in these circuits, and includes a thorough discussion of all major
types of devices. In addition, the book discusses the integrated photonic
circuits (chips) that are currently increasingly employed on the
international technology market in connection with short-range and longrange data communication. Featuring references from the latest
research in the field, as well as chapter-end summaries and problem
sets, Principles of Photonic Integrated Circuits is ideal for any graduatelevel course on integrated photonics, or optical technology and
communication.
Introduction to Optics - Frank L. Pedrotti 2017-12-21
Introduction to Optics is now available in a re-issued edition from
Cambridge University Press. Designed to offer a comprehensive and
engaging introduction to intermediate and upper level undergraduate
physics and engineering students, this text also allows instructors to
select specialized content to suit individual curricular needs and goals.
Specific features of the text, in terms of coverage beyond traditional
areas, include extensive use of matrices in dealing with ray tracing,
polarization, and multiple thin-film interference; three chapters devoted
to lasers; a separate chapter on the optics of the eye; and individual
chapters on holography, coherence, fiber optics, interferometry, Fourier
optics, nonlinear optics, and Fresnel equations.
Semiconductor Lasers - Junji Ohtsubo 2017-05-03
This book describes the fascinating recent advances made concerning
the chaos, stability and instability of semiconductor lasers, and discusses
their applications and future prospects in detail. It emphasizes the
dynamics in semiconductor lasers by optical and electronic feedback,
optical injection, and injection current modulation. Applications of
semiconductor laser chaos, control and noise, and semiconductor lasers
are also demonstrated. Semiconductor lasers with new structures, such
as vertical-cavity surface-emitting lasers and broad-area semiconductor
lasers, are intriguing and promising devices. Current topics include fast
physical number generation using chaotic semiconductor lasers for
secure communication, development of chaos, quantum-dot
semiconductor lasers and quantum-cascade semiconductor lasers, and
vertical-cavity surface-emitting lasers. This fourth edition has been
significantly expanded to reflect the latest developments. The
fundamental theory of laser chaos and the chaotic dynamics in
semiconductor lasers are discussed, but also for example the method of
self-mixing interferometry in quantum-cascade lasers, which is
indispensable in practical applications. Further, this edition covers chaos
synchronization between two lasers and the application to secure optical
communications. Another new topic is the consistency and
synchronization property of many coupled semiconductor lasers in
connection with the analogy of the dynamics between synaptic neurons
and chaotic semiconductor lasers, which are compatible nonlinear

Solutions and Applications of Scattering, Propagation, Radiation and
Emission of Electromagnetic Waves - Ahmed Kishk 2012-11-14
In this book, a wide range of different topics related to analytical as well
as numerical solutions of problems related to scattering, propagation,
radiation, and emission in different medium are discussed. Design of
several devices and their measurements aspects are introduced. Topics
related to microwave region as well as Terahertz and quasi-optical region
are considered. Bi-isotropic metamaterial in optical region is
investigated. Interesting numerical methods in frequency domain and
time domain for scattering, radiation, forward as well as reverse
problems and microwave imaging are summarized. Therefore, the book
will satisfy different tastes for engineers interested for example in
microwave engineering, antennas, and numerical methods.
Free Space Optical Networks for Ultra-Broad Band Services Stamatios V. Kartalopoulos 2011-09-09
This book provides a comprehensive description of an optical
communications technology known as free space optical—a nextgeneration communications network that uses optical signals through the
atmosphere instead of fiber, RF, or microwaves. This technology
potentially offers more complex ultrabandwidth communication services
simultaneously to multiple users and in a very short time, compared to
fiber optic technology. This text presents established and new
advancements drawn from the latest research and development in
components, networking, operation, and practices. This book describes
the FSO network concepts in simple language. It provides comprehensive
coverage in an easy-to-understand, progressive style that starts from the
physics of the atmosphere and how it affects optical communications;
continues with the design of a network node; and concludes with
fiberless network applications from point-to-point to mesh topology.
Important areas discussed include: Propagation of light in the
atmosphere and phenomena that affect light propagation FSO
transceiver design Point-to-point FSO systems Ring FSO systems MeshFSO systems and integrating the Mesh-FSO with the public network
WDM Mesh-FSO FSO network security FSO-specific applications To meet
the needs of both academia and industry, key mathematical formulas are
presented along with descriptions, while extensive mathematical
analyses are minimized or avoided. Free Space Optical Networks for
Ultra-Broad Band Services serves as an ideal text for network
communication professionals who enter the free space optical
communication field, graduate students majoring in optical
communications, optical communication engineers, researchers,
managers, and consultants.
Digital and Analog Fiber Optic Communications for CATV and
FTTx Applications - Avigdor Brillant 2008
This book is intended to provide a step-by-step guide to all design
aspects and tradeoffs from theory to application for fiber-optics
transceiver electronics. Presenting a compendium of information in a
structured way, this book enables the engineer to develop a methodical
design approach, a deep understanding of specifications parameters and
the reasons behind them, as well as their effects and consequences on
system performance, which are essential for proper component design.
Further, a fundamental understanding of RF, digital circuit design, and
linear and nonlinear phenomena is important in order to achieve the
desired performance levels. Becoming familiar with solid-state devices
and passives used to build optical receivers and transmitters is also
important so one can effectively overcome design limitations.
Elements of Photonics, Volume I - Keigo Iizuka 2002-06-06
Deals with photonics in free space and special media such as anisotropic
crystals. * Covers all important topics from Fourier optics, such as the
properties of lenses, optical image processing, and holography to the
Gaussian beam, light propagation in anisotropic media, external field
effects, polarization of light and its major applications. * The book is selfcontained and is suitable as a textbook for a two-semester course. *
Provides a particularly good discussion of the electromagnetics of light in
bounded media. * Only book that treats the two complementary topics,
fiber and integrated optics. * Careful and thorough presentation of the
topics that makes it well suited for courses and self study. * Includes
numerous figures, problems and worked-out solutions. * Heavily
illustrated with over 400 figures specially formatted to aid in
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dynamic elements. In particular, zero-lag synchronization between
distant neurons plays a crucial role for information processing in the
brain. Lastly, the book presents an application of the consistency and
synchronization property in chaotic semiconductor lasers, namely a type
of neuro-inspired information processing referred to as reservoir
computing.
Localized Waves - Hugo E. Hernández-Figueroa 2007-10-26
The first book on Localized Waves—a subject of phenomenal worldwide
research with important applications from secure communications to
medicine Localized waves—also known as non-diffractive waves—are
beams and pulses capable of resisting diffraction and dispersion over
long distances even in non-guiding media. Predicted to exist in the early
1970s and obtained theoretically and experimentally as solutions to the
wave equations starting in 1992, localized waves now garner intense
worldwide research with applications in all fields where a role is played
by a wave equation, from electromagnetism to acoustics and quantum
physics. In the electromagnetics areas, they are paving the way, for
instance, to ubiquitous secure communications in the range of millimeter
waves, terahertz frequencies, and optics. At last, the localized waves
with an envelope at rest are expected to have important applications
especially in medicine. Localized Waves brings together the world's most
productive researchers in the field to offer a well-balanced presentation
of theory and experiments in this new and exciting subject. Composed of
thirteen chapters, this dynamic volume: Presents a thorough review of
the theoretical foundation and historical aspects of localized waves
Explores the interconnections of the subject with other technologies and
scientific areas Analyzes the effect of arbitrary anisotropies on both
continuous-wave and pulsed non-diffracting fields Describes the physical
nature and experimental implementation of localized waves Provides a
general overview of wave localization, for example in photonic crystals,
which have received increasing attention in recent years Localized
Waves is the first book to cover this emerging topic, making it an
indispensable resource in particular for researchers in electromagnetics,
acoustics, fundamental physics, and free-space communications, while
also serving as a requisite text for graduate students.
Mathematical Optics - Vasudevan Lakshminarayanan 2018-10-08
Going beyond standard introductory texts, Mathematical Optics:
Classical, Quantum, and Computational Methods brings together many
new mathematical techniques from optical science and engineering
research. Profusely illustrated, the book makes the material accessible to
students and newcomers to the field. Divided into six parts, the text
presents state-of-the-art mathematical methods and applications in
classical optics, quantum optics, and image processing. Part I describes
the use of phase space concepts to characterize optical beams and the
application of dynamic programming in optical waveguides. Part II
explores solutions to paraxial, linear, and nonlinear wave equations. Part
III discusses cutting-edge areas in transformation optics (such as
invisibility cloaks) and computational plasmonics. Part IV uses Lorentz
groups, dihedral group symmetry, Lie algebras, and Liouville space to
analyze problems in polarization, ray optics, visual optics, and quantum
optics. Part V examines the role of coherence functions in modern laser
physics and explains how to apply quantum memory channel models in
quantum computers. Part VI introduces super-resolution imaging and
differential geometric methods in image processing. As
numerical/symbolic computation is an important tool for solving
numerous real-life problems in optical science, many chapters include
Mathematica® code in their appendices. The software codes and
notebooks as well as color versions of the book’s figures are available at
www.crcpress.com.
The Nonlinear Schrödinger Equation - Gadi Fibich 2015-03-06
This book is an interdisciplinary introduction to optical collapse of laser
beams, which is modelled by singular (blow-up) solutions of the nonlinear
Schrödinger equation. With great care and detail, it develops the subject
including the mathematical and physical background and the history of
the subject. It combines rigorous analysis, asymptotic analysis, informal
arguments, numerical simulations, physical modelling, and physical
experiments. It repeatedly emphasizes the relations between these
approaches, and the intuition behind the results. The Nonlinear
Schrödinger Equation will be useful to graduate students and
researchers in applied mathematics who are interested in singular
solutions of partial differential equations, nonlinear optics and nonlinear
waves, and to graduate students and researchers in physics and
engineering who are interested in nonlinear optics and Bose-Einstein
condensates. It can be used for courses on partial differential equations,
nonlinear waves, and nonlinear optics. Gadi Fibich is a Professor of

Applied Mathematics at Tel Aviv University. “This book provides a clear
presentation of the nonlinear Schrodinger equation and its applications
from various perspectives (rigorous analysis, informal analysis, and
physics). It will be extremely useful for students and researchers who
enter this field.” Frank Merle, Université de Cergy-Pontoise and Institut
des Hautes Études Scientifiques, France
Fundamentals of Photonics - Bahaa E. A. Saleh 1991-08-29
In recent years, photonics has found increasing applications in such
areas as communications, signal processing, computing, sensing, display,
printing, and energy transport. Now, Fundamentals of Photonics is the
first self-contained introductory-level textbook to offer a thorough survey
of this rapidly expanding area of engineering and applied physics.
Featuring a logical blend of theory and applications, coverage includes
detailed accounts of the primary theories of light, including ray optics,
wave optics, electromagnetic optics, and photon optics, as well as the
interaction of light with matter, and the theory of semiconductor
materials and their optical properties. Presented at increasing levels of
complexity, these sections serve as building blocks for the treatment of
more advanced topics, such as Fourier optics and holography,
guidedwave and fiber optics, photon sources and detectors, electro-optic
and acousto-optic devices, nonlinear optical devices, fiber-optic
communications, and photonic switching and computing. Included are
such vital topics as: Generation of coherent light by lasers, and
incoherent light by luminescence sources such as light-emitting diodes
Transmission of light through optical components (lenses, apertures, and
imaging systems), waveguides, and fibers Modulation, switching, and
scanning of light through the use of electrically, acoustically, and
optically controlled devices Amplification and frequency conversion of
light by the use of wave interactions in nonlinear materials Detection of
light by means of semiconductor photodetectors Each chapter contains
summaries, highlighted equations, problem sets and exercises, and
selected reading lists. Examples of real systems are included to
emphasize the concepts governing applications of current interest, and
appendices summarize the properties of one- and two-dimensional
Fourier transforms, linear-systems theory, and modes of linear systems.
An Instructor's Manual presenting detailed solutions to all the problems
in the book is available from the Wiley editorial department.
DWDM Network Designs and Engineering Solutions - Ashwin Gumaste
2003
A comprehensive book on DWDM network design and implementation
solutions Design Software Included Study various optical communication
principles as well as communication methodologies in an optical fiber
Design and evaluate optical components in a DWDM network Learn
about the effects of noise in signal propagation, especially from OSNR
and BER perspectives Design optical amplifier-based links Learn how to
design optical links based on power budget Design optical links based on
OSNR Design a real DWDM network with impairment due to OSNR,
dispersion, and gain tilt Classify and design DWDM networks based on
size and performance Understand and design nodal architectures for
different classification of DWDM networks Comprehend different
protocols for transport of data over the DWDM layer Learn how to test
and measure different parameters in DWDM networks and optical
systems The demand for Internet bandwidth grows as new applications,
new technologies, and increased reliance on the Internet continue to
rise. Dense wavelength division multiplexing (DWDM) is one technology
that allows networks to gain significant amounts of bandwidth to handle
this growing need. DWDM Network Designs and Engineering Solutions
shows you how to take advantage of the new technology to satisfy your
network's bandwidth needs. It begins by providing an understanding of
DWDM technology and then goes on to teach the design,
implementation, and maintenance of DWDM in a network. You will gain
an understanding of how to analyze designs prior to installation to
measure the impact that the technology will have on your bandwidth and
network efficiency. This book bridges the gap between physical layer and
network layer technologies and helps create solutions that build higher
capacity and more resilient networks. Companion CD-ROM The
companion CD-ROM contains a complimentary 30-day demo from
VPIphotonics™ for VPItransmissionMaker™, the leading design and
simulation tool for photonic components, subsystems, and DWDM
transmission systems. VPItransmissionMaker contains 200 standard
demos, including demos from Chapter 10, that show how to simulate and
characterize devices, amplifiers, and systems.
Principles of Photonics - Jia-Ming Liu 2016-08-19
With this self-contained and comprehensive text, students will gain a
detailed understanding of the fundamental concepts and major principles
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of photonics. Assuming only a basic background in optics, readers are
guided through key topics such as the nature of optical fields, the
properties of optical materials, and the principles of major photonic
functions regarding the generation, propagation, coupling, interference,
amplification, modulation, and detection of optical waves or signals.
Numerous examples and problems are provided throughout to enhance
understanding, and a solutions manual containing detailed solutions and
explanations is available online for instructors. This is the ideal resource
for electrical engineering and physics undergraduates taking
introductory, single-semester or single-quarter courses in photonics,
providing them with the knowledge and skills needed to progress to
more advanced courses on photonic devices, systems and applications.
The Handbook of Photonics - Mool C. Gupta 2018-10-03
Reflecting changes in the field in the ten years since the publication of
the first edition, The Handbook of Photonics, Second Edition explores
recent advances that have affected this technology. In this new, updated
second edition editor Mool Gupta is joined by John Ballato, strengthening
the handbook with their combined knowledge and the continued
contributions of world-class researchers. New in the Second Edition:
Information on optical fiber technology and the economic impact of
photonics Coverage of emerging technologies in nanotechnology
Sections on optical amplifiers, and polymeric optical materials The book
covers photonics materials, devices, and systems, respectively. An
introductory chapter, new to this edition, provides an overview of
photonics technology, innovation, and economic development. Resting
firmly on the foundation set by the first edition, this new edition
continues to serve as a source for introductory material and a collection
of published data for research and training in this field, making it the
reference of first resort.
Encyclopedia of Optical and Photonic Engineering (Print) - Five Volume
Set - Craig Hoffman 2015-09-22
The first edition of the Encyclopedia of Optical and Photonic Engineering
provided a valuable reference concerning devices or systems that
generate, transmit, measure, or detect light, and to a lesser degree, the
basic interaction of light and matter. This Second Edition not only
reflects the changes in optical and photonic engineering that have
occurred since the first edition was published, but also: Boasts a wealth
of new material, expanding the encyclopedia’s length by 25 percent
Contains extensive updates, with significant revisions made throughout
the text Features contributions from engineers and scientists leading the
fields of optics and photonics today With the addition of a second editor,
the Encyclopedia of Optical and Photonic Engineering, Second Edition
offers a balanced and up-to-date look at the fundamentals of a diverse
portfolio of technologies and discoveries in areas ranging from x-ray
optics to photon entanglement and beyond. This edition’s release
corresponds nicely with the United Nations General Assembly’s
declaration of 2015 as the International Year of Light, working in tandem
to raise awareness about light’s important role in the modern world. Also
Available Online This Taylor & Francis encyclopedia is also available
through online subscription, offering a variety of extra benefits for
researchers, students, and librarians, including: Citation tracking and
alerts Active reference linking Saved searches and marked lists HTML
and PDF format options Contact Taylor and Francis for more information
or to inquire about subscription options and print/online combination
packages. US: (Tel) 1.888.318.2367; (E-mail) ereference@taylorandfrancis.com International: (Tel) +44 (0) 20 7017
6062; (E-mail) online.sales@tandf.co.uk
Neuromorphic Photonics - Paul R. Prucnal 2017-05-08
This book sets out to build bridges between the domains of photonic
device physics and neural networks, providing a comprehensive overview
of the emerging field of "neuromorphic photonics." It includes a thorough
discussion of evolution of neuromorphic photonics from the advent of
fiber-optic neurons to today’s state-of-the-art integrated laser neurons,
which are a current focus of international research. Neuromorphic
Photonics explores candidate interconnection architectures and devices
for integrated neuromorphic networks, along with key functionality such
as learning. It is written at a level accessible to graduate students, while
also intending to serve as a comprehensive reference for experts in the
field.
Mathematical Methods For Physicists - Dattoli Giuseppe 2019-10-02
The book covers different aspects of mathematical methods for Physics.
It is designed for graduate courses but a part of it can also be used by
undergraduate students. The leitmotiv of the book is the search for a
common mathematical framework for a wide class of apparently
disparate physical phenomena. An important role, within this respect, is

provided by a nonconventional formulation of special functions and
polynomials. The proposed methods simplify the understanding of the
relevant technicalities and yield a unifying view to their applications in
Physics as well as other branches of science.The chapters are not
organized through the mathematical study of specific problems in
Physics, rather they are suggested by the formalism itself. For example,
it is shown how the matrix formalism is useful to treat ray Optics, atomic
systems evolution, QED, QCD and Feynman diagrams. The methods
presented here are simple but rigorous. They allow a fairly substantive
tool of analysis for a variety of topics and are useful for beginners as well
as the more experienced researchers.
Light Scattering Reviews, Vol. 6 - Alexander A. Kokhanovsky
2011-09-22
This is the next volume in series of Light Scattering Reviews. Volumes
1-5 have already been printed by Springer. The volume is composed of
several papers ( usually, 10) of leading researchers in the respective
field. The main focus of this book is light scattering, radiative transfer
and optics of snow.
Computational Nanophotonics - Sarhan Musa 2018-10-08
This reference offers tools for engineers, scientists, biologists, and others
working with the computational techniques of nanophotonics. It
introduces the key concepts of computational methods in a manner that
is easily digestible for newcomers to the field. The book also examines
future applications of nanophotonics in the technical industry and covers
new developments and interdisciplinary research in engineering,
science, and medicine. It provides an overview of the key computational
nanophotonics and describes the technologies with an emphasis on how
they work and their key benefits.
Laser Modeling - Mark Steven Csele 2017-12-19
Offering a fresh take on laser engineering, Laser Modeling: A Numerical
Approach with Algebra and Calculus presents algebraic models and
traditional calculus-based methods in tandem to make concepts easier to
digest and apply in the real world. Each technique is introduced
alongside a practical, solved example based on a commercial laser.
Assuming some knowledge of the nature of light, emission of radiation,
and basic atomic physics, the text: Explains how to formulate an accurate
gain threshold equation as well as determine small-signal gain Discusses
gain saturation and introduces a novel pass-by-pass model for rapid
implementation of "what if?" scenarios Outlines the calculus-based
Rigrod approach in a simplified manner to aid in comprehension
Considers thermal effects on solid-state lasers and other lasers with new
and efficient quasi-three-level materials Demonstrates how the
convolution method is used to predict the effect of temperature drift on a
DPSS system Describes the technique and technology of Q-switching and
provides a simple model for predicting output power Addresses nonlinear optics and supplies a simple model for calculating optimal crystal
length Examines common laser systems, answering basic design
questions and summarizing parameters Includes downloadable
Microsoft® ExcelTM spreadsheets, allowing models to be customized for
specific lasers Don’t let the mathematical rigor of solutions get in the
way of understanding the concepts. Laser Modeling: A Numerical
Approach with Algebra and Calculus covers laser theory in an accessible
way that can be applied immediately, and numerically, to real laser
systems.
Fundamentals of Photonics - Bahaa E. A. Saleh 2020-03-04
Fundamentals of Photonics A complete, thoroughly updated, full-color
third edition Fundamentals of Photonics, Third Edition is a self-contained
and up-to-date introductory-level textbook that thoroughly surveys this
rapidly expanding area of engineering and applied physics. Featuring a
blend of theory and applications, coverage includes detailed accounts of
the primary theories of light, including ray optics, wave optics,
electromagnetic optics, and photon optics, as well as the interaction of
light and matter. Presented at increasing levels of complexity,
preliminary sections build toward more advanced topics, such as Fourier
optics and holography, photonic-crystal optics, guided-wave and fiber
optics, LEDs and lasers, acousto-optic and electro-optic devices,
nonlinear optical devices, ultrafast optics, optical interconnects and
switches, and optical fiber communications. The third edition features an
entirely new chapter on the optics of metals and plasmonic devices. Each
chapter contains highlighted equations, exercises, problems, summaries,
and selected reading lists. Examples of real systems are included to
emphasize the concepts governing applications of current interest. Each
of the twenty-four chapters of the second edition has been thoroughly
updated.
Fractal-Based Point Processes - Steven Bradley Lowen 2005-10-03
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An integrated approach to fractals and point processes This publication
provides a complete and integrated presentation ofthe fields of fractals
and point processes, from definitions andmeasures to analysis and
estimation. The authors skillfullydemonstrate how fractal-based point
processes, established as theintersection of these two fields, are
tremendously useful forrepresenting and describing a wide variety of
diverse phenomena inthe physical and biological sciences. Topics range
frominformation-packet arrivals on a computer network toactionpotential occurrences in a neural preparation. The authors begin with
concrete and key examples of fractals andpoint processes, followed by an
introduction to fractals and chaos.Point processes are defined, and a
collection of characterizingmeasures are presented. With the concepts of
fractals and pointprocesses thoroughly explored, the authors move on to
integrate thetwo fields of study. Mathematical formulations for
severalimportant fractal-based point-process families are provided,
aswell as an explanation of how various operations modify
suchprocesses. The authors also examine analysis and
estimationtechniques suitable for these processes. Finally, computer
networktraffic, an important application used to illustrate the
variousapproaches and models set forth in earlier chapters, isdiscussed.
Throughout the presentation, readers are exposed to a number
ofimportant applications that are examined with the aid of a set ofpoint
processes drawn from biological signals and computer networktraffic.
Problems are provided at the end of each chapter allowingreaders to put
their newfound knowledge into practice, and allsolutions are provided in
an appendix. An accompanying Web sitefeatures links to supplementary
materials and tools to assist withdata analysis and simulation. With its
focus on applications and numerous solved problem sets,this is an
excellent graduate-level text for courses in suchdiverse fields as
statistics, physics, engineering, computerscience, psychology, and
neuroscience.
Plasmonics: Fundamentals and Applications - Stefan Alexander
Maier 2007-05-16
Considered a major field of photonics, plasmonics offers the potential to
confine and guide light below the diffraction limit and promises a new
generation of highly miniaturized photonic devices. This book combines a
comprehensive introduction with an extensive overview of the current
state of the art. Coverage includes plasmon waveguides, cavities for
field-enhancement, nonlinear processes and the emerging field of active
plasmonics studying interactions of surface plasmons with active media.
Photonic Devices - Jia-ming Liu 2009-06-11
Photonic devices lie at the heart of the communications revolution, and
have become a large and important part of the electronic engineering
field, so much so that many colleges now treat this as a subject in its own
right. With this in mind, the author has put together a unique textbook
covering every major photonic device, and striking a careful balance
between theoretical and practical concepts. The book assumes a basic
knowledge of optics, semiconductors and electromagnetic waves. Many
of the key background concepts are reviewed in the first chapter.
Devices covered include optical fibers, couplers, electro-optic devices,
magneto-optic devices, lasers and photodetectors. Problems are included
at the end of each chapter and a solutions set is available. The book is
ideal for senior undergraduate and graduate courses, but being device
driven it is also an excellent engineers' reference.
Applied Photonics - Chai Yeh 2012-12-02
Photonic circuitry is the first-choice technological advancement
recognized by the telecommunications industry. Due to the speed,
strength, and clarity of signal, photonic circuits are rapidly replacing
electronic circuits in a range of applications. Applied Photonics is a stateof-the-art reference book that describes the fundamental physical
concept of photonics and examines the most current information
available in the photonics field. Cutting-edge developments in
semiconductors, optical switches, and solitons are presented in a
readable and easily understandable style, making this volume accessible,
if not essential, reading for practicing engineers and scientists.
Introduces the concept of nonlinear interaction of photons with matters,
photons, and phonons Covers recent developments of semiconductor
lasers and detectors in the communications field Discusses the
development of nonlinear devices, including optical amplifiers, solitons,
and phase conjugators, as well as the development of photonic
components, switches, interconnects, and image processing devices
Photonics and Lasers - Richard S. Quimby 2006-04-14
An introduction to photonics and lasers that does not rely oncomplex
mathematics This book evolved from a series of courses developed by the
authorand taught in the areas of lasers and photonics. This

thoroughlyclassroom-tested work fills a unique need for
students,instructors, and industry professionals in search of
anintroductory-level book that covers a wide range of topics in
theseareas. Comparable books tend to be aimed either too high or
toolow, or they cover only a portion of the topics that are needed fora
comprehensive treatment. Photonics and Lasers is divided into four
parts: * Propagation of Light * Generation and Detection of Light * Laser
Light * Light-Based Communication The author has ensured that complex
mathematics does not become anobstacle to understanding key physical
concepts. Physical argumentsand explanations are clearly set forth while,
at the same time,sufficient mathematical detail is provided for a
quantitativeunderstanding. As an additional aid to readers who are
learning tothink symbolically, some equations are expressed in words as
wellas symbols. Problem sets are provided throughout the book for
readers to testtheir knowledge and grasp of key concepts. A solutions
manual isalso available for instructors. Finally, the detailed
bibliographyleads readers to in-depth explorations of particular topics.
The book's topics, lasers and photonics, are often treatedseparately in
other texts; however, the author skillfullydemonstrates their natural
synergy. Because of the combinedcoverage, this text can be used for a
two-semester course or aone-semester course emphasizing either lasers
or photonics. This isa perfect introductory textbook for both
undergraduate and graduatestudents, additionally serving as a practical
reference forengineers in telecommunications, optics, and laser
electronics.
Encyclopedic Dictionary of Polymers - Jan Woodall Gooch 2007
This reference contains more than 7,500 polymeric material terms,
including the names of chemicals, processes, formulae, and analytical
methods that are used frequently in the polymer and engineering fields.
In view of the evolving partnership between physical and life sciences,
this title includes an appendix of biochemical and microbiological terms
(thus offering previously unpublished material, distinct from all
competitors.) Each succinct entry offers a broadly accessible definition
as well as cross-references to related terms. Where appropriate to
enhance clarity further, the volume's definitions may also offer
equations, chemical structures, and other figures. Please note that this
publication is available as print only OR online only OR print + online
bundle. It is of special importance for chemists, polymer scientists,
materials scientists, chemical engineers, and other academics and
technicians interested in adhesives, coatings, elastomers, inks, plastics,
and textiles.
Physics of Light and Optics (Black & White) - Michael Ware 2020
Fibre Optic Communication Devices - Norbert Grote 2012-12-06
Optoelectronic devices and fibre optics are the basis of cutting-edge
communication systems. This monograph deals with the various
components of these systems, including lasers, amplifiers, modulators,
converters, filters, sensors, and more.
World Scientific Reference Of Amorphous Materials, The: Structure,
Properties, Modeling And Main Applications (In 3 Volumes) - 2020-12-28
Amorphous solids (including glassy and non-crystalline solids) are
ubiquitous since the vast majority of solids naturally occurring in our
world are amorphous. Although the field is diverse and complex, this
three-volume set covers the vast majority of the important concepts
needed to understand these materials and their principal practical
applications. One volume discusses the most important subset of
amorphous insulators, namely oxide glasses; the other two volumes
discuss the most important subsets of amorphous semiconductors,
namely tetrahedrally coordinated amorphous semiconductors and
amorphous and glassy chalcogenides. Together these three volumes
provide a comprehensive set of theoretical concepts and practical
information needed to become conversant in the field of amorphous
materials. They are suitable for advanced graduate students,
postdoctoral research associates, and researchers wishing to change
fields or sub-fields.The topics covered in these three volumes include (1)
concepts for understanding the structures of amorphous materials, (2)
techniques to characterize the structural, electronic, and optical
properties of amorphous materials, (3) the roles of defects in affecting
the electronic and optical properties of amorphous materials, and (4) the
concepts for understanding practical devices and other applications of
amorphous materials. Applications discussed in these volumes include
transistors, solar cells, displays, bolometers, fibers, non-volatile
memories, vidicons, photoresists, and optical disks.
Programmable Integrated Photonics - José Capmany 2020-02-21
This book provides the first comprehensive, up-to-date and self-contained
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introduction to the emergent field of Programmable Integrated Photonics
(PIP). It covers both theoretical and practical aspects, ranging from basic
technologies and the building of photonic component blocks, to
designalternatives and principles of complex programmable photonic
circuits, their limiting factors, techniques for characterization and
performance monitoring/control, and their salient applications both in
the classical as well as in the quantum information fields. The book
concentrates and focusesmainly on the distinctive features of
programmable photonics, as compared to more traditional ASPIC
approaches.After some years during which the Application Specific
Photonic Integrated Circuit (ASPIC) paradigm completely dominated the
field of integrated optics, there has been an increasing interest in PIP.
The rising interest in PIP is justified by the surge in a number of

emerging applications that callfor true flexibility and reconfigurability, as
well as low-cost, compact, and low-power consuming
devices.Programmable Integrated Photonics is a new paradigm that aims
at designing common integrated optical hardware configurations, which
by suitable programming, can implement a variety of functionalities.
These in turn can be exploited as basic operations in many application
fields. Programmabilityenables, by means of external control signals,
both chip reconfiguration for multifunction operation, as well as chip
stabilization against non-ideal operations due to fluctuations in
environmental conditions and fabrication errors. Programming also
allows for the activation of parts of the chip,which are not essential for
the implementation of a given functionality, but can be of help in
reducing noise levels through the diversion of undesired reflections.
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